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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claim 1-21 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-12, 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Patent No. 6,980,846 B2 (herein referred to as Hardy et al.) in view of US Patent No. 
5,479,537 (herein referred to as Hamashima). Hardy et al. discloses a method for acquiring 
image data from a subject with an MRI system. It is well know to one skilled in the art at the 
time of the invention that an MRI system inherently comprises an RF coil for generating an RF 
magnetic field, a main static magnet (in which a subject is placed in) providing a static magnetic 
field, gradient coils (usually 3) to create magnetic field gradients and a controller to control the 
pulse sequences. In particular, Hardy et al. discloses an MRI system that acquires a reference 
data set of a region of interest, such as the motion of the heart or the heartbeat (col. 1 line 27-33), 
and then acquires a plurality of free-breathing data sets of this region of interest. The free- 
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breathing data sets are then compared with the reference data set to be used in creating an image 
of the region of interest (col. 1 line 60-67). 

In one embodiment of Hardy et al. it is disclosed that the reference data set is taken 
during a single breath-held time period (which could be either after inhaling or after exhaling) 
(col. 4 line 1-3). The comparison between the reference and free-breathing images are done 
through cross-correlations to decide which images should be kept and which are thrown away. If 
the feature of interest is present in any of the free-breathing images then the cross-correlation 
will reveal a strong central peak, if not, then the central peak will be offset. Even though Hardy 
et al. does not expressly disclose setting a threshold, to determine which images to reject there 
has to be some sort of threshold set. The amount of this threshold could be 1/m away from the 1, 
m being greater than 2. Being closer to the 1.0 correlation (having a greater m value) would 
result in a more precise image reconstruction (col. 5 line 1 1-45). 

Although this comparison is not done by using a similarity coefficient in particular, the 
results of the similarity coefficient and the cross-correlation are the same, the strong central 
peaks corresponding to the 1 .0 correlations. Besides the fact that it would be obvious to use any 
sort of comparison method to obtain the proper images, Hamashima is an image comparison 
method which uses cross correlation and threshold cut off values to determine if an image 
matches a reference image. Although in the main embodiment Hamashima uses a 2D cross 
correlation/similarity coefficient, Hamashima also discloses that a directionality free, or 
scalar coefficient may be used (abstract, col. 6 line 10-15, col. 11 line 16-26). 

As for the controller controlling the specific sequences claimed, a controller has control 
over the pulses, so therefore has control to create any sequence of pulse wanted. 
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4. Claims 13-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hardy et al. 
in view of Hamashima, and further in view of US Patent No. 5,668,474 (herein referred to as 
Heid). Hardy et al. discloses most of the invention claimed as described above as well as 
performing Fourier transformation to obtain reconstructions of the images (col. 1 line 27-28, col. 
2 line 58-61). It would be obvious to one with ordinary skill in the art at the time of the invention 
to perform a Fourier transform of any data that needs to be reconstructed into an image at no 
matter what point in the sequence. 

What Hardy et al. does not disclose is the alternating polarity of the pulse sequence. Heid 
discloses a pulse sequence in which the readout magnetic field gradient and the phase-encoding 
magnetic field has alternating polarities (figure 1-4, col. 1 line 47-65). It would be obvious to one 
with ordinary skill in the art at the time of the invention to combine Heid with Hardy et al. and 
Hamashima as Heid discloses a pulse sequence for use in NMRI. Any pulse sequence can be 
applied to an MRI system, such as the MRI system of Hardy et al. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jacqueline Cheng whose telephone number is 571-272-5596. 
The examiner can normally be reached on M-F 10:00-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on 571-272-4740. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




